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Abstract 



PURPOSE: To reduce the working man-hours and a working time and improve the mass-productivity. 
CONSTITUTION: A progressive wave is generated in the stator 1 of an ultrasonic motor by the 
expansion and contraction movement of a piezoelectric transducer. A rotor R which is pressed against 
the stator 1 is turned by the progressive wave. The stator 1 is composed of a vibration plate 2 which is 
formed into a disc-shape by punching a punching plate material and has radial slits 10 in its 
circumference to form elastic pieces 12 whose tip planes 12b are so bent as to be pressed against the 
rotor R. The piezoelectric transducer 5 is attached to the elastic pieces 12 below the bent tip planes 12b 
with a base ring 3 therebetween. 
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gB9©rt^^*TMt/S«»:l@©ltjiJl8 a*ijg^$*l 

\/m^^2 3 tvxm^tstix\f^^. -ewie*, *ji?L 
8 aRy:»p^s52 3©fpffltcj;t). mm^9\zmm-^ti 

-5. t«^T, #«!l!a5 9tCl5!ie$nfcjS^JKi6S!ldiii5liS!i 

mmo)mm(D^m\zm^x&.'r (-f) ©i^g^^^-r-s. 

(-f) aiKg5 8fc:«g;?r6]Jc3t^gK7©^^«*^e.ft 
«!6gP9©F^^«g$-C]®tX.5tlS:©«a?L8 a^m^L 
fc. X, »ieg|5 8*^©JP$*^3t}«8R7Rt;SSl!gi5 9cfc 

D'b«V^?S«a5 2 3 tbit. -E-©ie«, #saa8as 

tx»^8g2 3©fpffljc±o, mm^9izmm^ntzmm 
mmmff^mi^^ s s:^ ut©^}#si5 7 m^c^^m^^t^m 
A<«i$!isn«.. se-dt, Stta5 9ici8iesnfciis««[ 
lg»©»fl*IS5^-S^^S<p-^tce^-rse:id< 

50 x^^ittb. o-^^-m7^^^^^xnisMW)-r^r.t 
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[0 0 7 5] X, *5IJSC0}g^<DX5^-3' 1 ^&rF(D^ 

lliS 2 (Dm:^^\z^^^ 7 eSMSB 9 ort^ 

H9ISji^*¥aP2 4il^«»4*g|52 5«, 

[0 0 7 6] m2<D|l8g(^J^SIO!ltlStc:]!)0 

(-r) iai^^»8tc(ag:^ifi]ir3^^gB7(o^i.^Sd^e,« 

J:0fcii<je^$ns»^*JpgB2 4t»^^ttg52 5 

2 4Ry:|iP^^«SB2 5<^f^ffllcJ:0, «tt^9JCI!ie 
$nfci^^S^Si!l*iaiKa5 8 Srrfr LTStitSB 7 (CfeM-r 

10 0 7 7] [m3(Dmm<nmm] :k\Z. *5!BJS:^#: 

fl:tfcm3O*Sfiw^M*S9Rt;0i otcSE^TUi^g 

[0 0 7 8] mtimshm2if:fi'xm^mwimmmi^ 

»»« 2 * 0^ b i/S t V^ >7 > tc @ )£f 3t }*gS 7 

®3^j^g5 7co^i.^a*^e^«)±:3&'v3itii-r?.ai^gE 

JcMfflb, 3£J^a5 7<h¥ff<!:;&-5Sttgi5 9t*^^#}fi£$ 

[0 0 7 9] X. mW]m.2\z\-iWim.mm.2(D^>bf)^>^n 

Wttt^^MBSSItffiiScDX'J^/ h 1 odiyi^xiDXi: 
SK9&t;^«gK8(CJ^fiE^tlTV>*. c:c0XU-;/M0 

*<m»ffi2fcj^fi£$n^c:ttc<fct3. mmm2(Dt^m\z 
\tWi^mz9\-:^^mUi>^iii3iiVx<DWit.ti 1 21m 

it^^ttM- 1 2c7)±®ttS«ffil Stiiao. 
D-^'d'«8fi-r2.<t'5tr;^oTliS. X. ««S59(c*5 
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[0 0 8 0] *5IM<^J^JiOX5r-^ 1 ©f^fllfCotiX 

-xu>^3*<Jii|i-rs, z.<n)^-7.^)y^z<Dm.mz 
J:D&»ttM-l 2dtlg»bTitfT«^*t^*-rs. se-p 
T. 1 2 1 3 t^SM-r^S^b;^ 

10 [0 0 8 1] '<-XU>^3«|ff;^l6j(;)lEi!;SrtS>c$1± 

-5, X, 1 2 tt^*.^-rticox. PttM- 1 2 «ei 

[0 0 8 2] X> ^—7s'^)>^Z-BiJSm'&.¥\\ 2 <D^» 
«, ^^^gI5 8<DfPfflfC«fc03t«Fgi5 7ffi!|'\OeiR75i«IftiJ$ 

[0 0 8 3] )I«*^5*i'^-XU >;;/3JC^'5ftVttC 
20 TS-^^tl-Sttfet;. '^-XU>i^3*i»ttitl 3tC 
;5'5#(^tCT*l'&$n^fc*. '<-X«J>i^3B:t/^#tt 
M-1 3*iiSffl:^;T'KWi$nTt), ISm^^Si'^-X'J 
>if3i:d«. X. 'S-X'J>3t#tt>tl 3 ti^^tfl^b 

[0 0 84] £t±l¥a!bfcm3(D|ISS®J^.«H. EAT 

(-r) p-3^lcS«-r-5»14M-i 2*Jiftffi2{CJnX 
I3SRr/J^HJX^rBWJt«^«JM^i:7'^x^TS*l)DX. I/— 
tf-S0X^(CJ;OxU -jV\ Q^WLVt^Zt.SZ^y)^'^ 

[0 0 8 5] (P) '^-X'J>i^3*i|g^rrnlCD»«;«r 
ll£:*C^-B-. 9ittM-l 2*^«:^r6]Ojgl!;*a;;k:S-lir2.fc 

(A) ^m%9\z'^m^mtMnwm\i)m^n%(ii 

II. S^MgP9lci!)fi$nyti^^&Jg»)SrP-^lc^^^ 

[0 0 8 6] Cii) ^l()ffi2lC«. P-^tl*ftfeffil 
40 3^*^!^— (C^ttr^i'SJ', g^SSSS9©S^fiS® 1 3$r 

we-r^. i«ftfeg59S:3tJ^gi5 7Ri;^!ytgi58 j; 

0 iiS < -5 J; •S 2 WfiK b T (7) XSStffi 1 

3*tSfc^ffliJ(CEB$nTt>.5fcJe). Sfi*ffil3 0;^Sr 

[0 0 8 7] {.to w^k<riii'>\z. ^m^^mnmz 

<tCIJnX-r'5«-&tS;^D. XU <y h 1 0©*iSr^^JC 
»E<-r*c:<i:*tr^-&fcise). g^ttS l 3 ©ffiffiS:::^:^ < 

50 lgI(i*5!E!)^A<D-iS'ice^-rs^t**x€rs. 
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[0 0 8 8] Cs) )Ee^^5«:'<-7.U >y3lC5 
#lttCTS^Ufc®T. '^-XU^i'SSOt^tt)^ 1 2 

[0 0 8 9] (h) *5IMcD?^Jglc*JViTtt. i^MSB 

9 (Dmm\z^-7. u >y 3 ^^ft-Lxas^^ s sr^ttx 

ICff •5^:^:*^T#•5. X. ]IS^^5t'<-XU>i^3 
[0 0 9 0] X> **SSWf^S8roXx-;5' 1 €:i^T«<t 

JC)gfi£;$nS»^*¥§i5 2 4 li^*¥SP2 4(73^^ 

f.^i*±;^fcMUir-5<J: 5 (cjg^^n^tt^ 9 ®rt 
^»fC«^$n^^P5^«SP2 5i:*^e.«*£-rs. 3^ 

gP8^fc(y:s«^9ic«, tttsoxu M o*iiS«4*ic 
j^^^nrii-s. ccDi^fiECJcntf. miif^3mM<om 
m<o7.f-'^ 1 tmm. s«4gB9*^6My:^«it«xu 

h 1 0*i}g^Sn-5ii^7K¥gB2 4RZ/m^mVi^2 

m^i ^<^&Mf)mm-^n^, x, ^wmiRz^m^^ 

«g:OXU h 1 0*^?^j£Sn?>Sf^*¥Si5 2 4BcO:» 

[0 0 9 1] X. *^JfiOJgffiC0Xx-^ 1 €:£AT«J; 
5IC)^j£-r^CtfcT'^-5. 01 2lC*-ri:5<C, 
S2 1C. «gc(DXU-;;hl O&^JtSKTSTSaJSi;^ 
■Jcjg^-r^, ^-LT, ^ftt«K9a:^ttgP8i:®i%S^5Lr; 

m^^8 t^^m? to^^izm-f^m&h-i 2o±t 
Mffitcnjgttinc^DflSPi 4*jg*£-r*. 

[0 0 9 2] e:(DIHIgCl 4«, gi!i«2Sry^^XiinXL 
T3^Jtgi5 7, ^^^gl5 8StX«Ma5 9*JrffiJg^T5tf}tC 

Ro:^MSK9S:}efiE-rf). r.<r>mm. mm^9 L^^^ 

8 t(D«^Xt/^tta58 i:^^gi5 7 ^©^^iCiagf 1 4 
*»JgjS$nTV»^<0-C, PttM-1 2SrSm»CjJr0ffiVf5. 
iit*iT€r-&. mi 4«^«ea5 8©±Ti^«(CjgfigL 

0flCIHI851 4*JgfiE-rs<t'5lcLT'bJ;ts. 

[0 0 9 3] z<om0snz^tnt. ^yim8<oi^m\zmA. 

TCflgSl 4Of^fflCi0'^-X'J>i?'3Ry:#ttM-l 2 
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\z^\ii>mmm9 ©jgft^&^i^gR s ^^m^ 7 -vO; o - 

[0 0 9 4] $e.lC. **iSOJgSi(DXT— 5' 1 S:£<T 
PJC, SI(i«2^3^J#gB7<!:, K3^Jtgl5 7<D^1.^±gB»C 

10 t<;^oTViS, X, XJ^SI57Rt;ai^Si5i 6. ai^gp 
1 6St^Slft6gC9 Sr^i^SEl 7lC*-3TSi^-rs. -^L 
3^JtgB7. »ig§Pl 6S:yt««g»9W^5 t aj; »3 
SSggPl 7<0^$ t b<&»<-r«. 
[0 0 9 5] 5*ttM-l 2S:|iiet«tCJg^£Lfc 

0 1 4 tC^f ±S.iy^T^M 1 9 a . igbOT'l/X 
ftlXtci-^T^i^gBl 7<0ff$ t h^m^ t aj:0«< 
•r-&. S^I^SEl 7<DT®tctt. Sfti^lKl 7<Dff^ 
t bSr»< bfci:#CJg^;$ns?5mg61 7 aTfeS. 

20 ■r-52E*^Ug5 2 0/5»i^^^nTI<»S. 

[0 0 9 6] cro^^fiEICin^, ^i^gBl 7*«»<J^J5S 

^nTt^-soT', ^-7.*)>if3'^mms^9\zi5if^w 

7{cGJl8$n:^Vict3lCffi)Sd-r-5Ct*^T#-5, C<^i^ 

a~^{zmm^i^mj^<^mT^^L7!fiT^. ste 

[0 0 9 7] [^4 OSISSco}^^] £;T. 
S^— rS'roXT^— 3'O^4CDllliWJg^S:01 5-01 

[0 0 9 8] 015 ~0 1 7 fC^T J: "5 MWl^ 2 « 
^l«5^Jl£0}g|it|^«, :/I/Xffl^JII«*J*iRJ^!KIC 

jes£$nfcfeo-ca&*. igi(i«2 0Hrac«Mcit«tox 

>J>> h 1 0 75^«IS3gfi£SnTU2.. ^(Dtctb. mmiR2 
©RJ^Ctt^ttM-1 2*itt?SJ^^5?nTV»2.. C<D#tt 
H-1 2 W^^5^-^T<;^-;)T^^^. X, #ttM-12<fcDf*9 
jBiJt;S-5lgtt«2 «HiH4*iiiS<«*fC< </S:oTViS. 
[0 0 9 9] X. »ttM-l 2C056ffigPl 2 att^MSBt 
40 bT<D5fefflSl 2 b**±;5f{C(6j#D-i5'R^^ffll!-r-5J; 
^tcyi/XftlXtCioTSfftJ^fiE^tlTVi-S. -€-LT, 
Pttftl 2CO^fe«8ffll 2 bfcP-^'R*<ttgStl, U- 
^Ri:5t«® 1 2 b<i:AmS^M-r-5i:-5IC?S:oTVi-5. 
^^LT. 5fe«®l 2 b<DT?&lCttB-r«>#ttM-l 2<Da 
BlCtt'<-X'J >y 3*i^)5ftWCTS^&$n. '^-X 

i)>i/3(DTm\z\t&nm^5m^vmf\zxm'^^n 

0 1 5 JCS-rXx-^' 1 Ttt, ^fe^lK 1 2 a 

«. '^-x'j>y3oe«4>*S8KiBB$ti. 01 etc 

^•TXt— ^ITtt. 5te«gBl2a«, '^-X'J>i^3 

50 o^i.s&{cgaB*nTi»*. 
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[0 10 0) jfcic, u-t<^i:o\zm^^tirzX7—s'i 
h 1 ottu— tf-inx-^:/^xJ)PX»c<k^TJ^j«^n 

[0 10 1] ^3<D5ISfi©J^lifcH:g^UT»ttM- 

It-Si, ^-XU>i^3*i-€-®lg«i^ie4i-r*. 

'j>^^3oigiijic<toT#ttM-i 2i}mwiL-zmnm^ 

01 SJC^fXx-^ 1T«. $fe 

S^jSJii)fcJ;^^5fe«a5l 2 a©lg*itt/h^<:'i 

S^tC. m 1 6 fCS^-rXT— 3^ 1 X'\t. 12a 

Sfc*. S5fe^S51 2 a<7)lg*i«:*:$<fj:0 D-5'R« 20 

[0 1 0 2] **Sg<^JgffilC*5tiT«. ^ttM-1 2 05fe 
^gpi 2 aS::/l/'XSDXl::J:oT»Tfi}^^L, 5feSMl 

T. 5fe«gBl 2 a««l^l^©lii!)«:J«4i$1i-S, Jl©^ 
II. n-tS'RtJfe^® 1 2 bi©^M®Slttm3C0*SS 
<DJgli(Cit'^T/jN^t^*^ ^feSgPl 2 atCiD^;^!^© 

[0 10 3] X. msoSIJiSwJg^il^^i::, '<-;^U 

[0 10 4] iiK±.MT&ht:i^A<r>m^(DmtS^<r)Xv—9 
itt. jj^T (-f) ~ (A) ®#ms:wr-5, 

('f) I — 1f-J!lDX^:/^7.4Tft^ljnXH<fcD, 7.U 
y Kl 0 <&Jgfi£-r-&CtT'»tt>tl 2^}gfiK-rsj:'5lc 

bfc. 'it-oT. jt^0Dnx^^S'JJnx^ig>MtL?sv^fc 
i>e>, j!nixx»sy;inx^ffl<&BiJM-r«.c:i:*«-cg-^, 40 

[0 10 5] (U) 1 2 (0$fe«a5 1 2 a 0 

[0 10 6] (A) ffi^^^SSr'^-X'J^^yslC. 

ODT, -5-n-?noiij;«i«ns:teJtt-«c:i:/i^-r#-5. ■€■© 
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[0 10 7] X, **Sfi»)^Si<DXer-5' iSrfitTOJ: 

M- 1 2 05fe^gS 12a *:/UXftlXJC-fc DSfffiJ^fig-r 
5. ^cDt^. JfeSSffil 2 b«^a{Ctt^t6.-r, ^tfttC 
^iofcO-r^.. ^(Dfc*. □-^'Rt^feSSl 2 bi:« 

ti£t>T, $feS®Hl 2b^7-y7' (ffli) 
LTW-m\ZV. n-^'Rt^feSgffil 2 bt«:ffi^fit$-e- 
S, CW^^tCiSliTfc, ^^JI8g6l 2 a©*T»C'<— 

[0 10 8] $e.fC, £iTro.fc5C«lfig-r-SCli:fe-t?^ 
BPt., ±ffiSiJ0>|tr*Jl-J2>»14>i-l 2©5fe«® 1 2 b 
*^!>:<DJ;'5»Cffl,a-r-5. 02 0(C*-rJ;3C, ±^1!2 
6tr^m2 7i:tioT»ttM-l 2]S:i;5t«gpl 2 a 
S:J*i;^a=tr. c:©^^, ±^S2 6 0AgK2 6 a ttft^ 
^<^SS:T€Sfc'l-J/jN^f <}gB£UTViS. X. T^M 2 7 
lC«itftlCJg^$nfc^lgf2 7 a**Jg^$nTti-5. -5- 
LT, ^ISP2 7 acD±gKC«5feSggPl 2 aiOfc^^Ji! 

5fe^ffii 2 b«Jqffi^^3 1 {ca;-:7T±::^*'>e>JnJBE^ta 
•5. 

[0 10 9] mi±^m2 6 i:T^S!2 7 tcDiOJEEJCj; 
:>T#ttgPl 2A^iJn)E$n?><h, ^|gC2 6 a7!5i#i4H- 1 
2i^SSgPl 2 a^l<D^VZ^^f^±ms^m^3 0 a^Jf 
ffiL, K±Brtrag53 0 a<Dtt^il«^SS:/h^F<ttlXT 

X. ±ffi(*?JlBa3 0 a*t}fffi$n5;ii:lCJ; 0, T 
ffin;a»ge3 0 btt:^|gB2 7 a tJ;oT^J^U. TS^I- 
mU33 0 broft^il^gfe-C#5fc*t-t/h* <j^^^n 

[0 110] CWtt^T, ttl)£^M3 1 AtJt^ffi 12b 
4±:**^^3!)affi-r-5i, fe5fe«ffil 2b«ttffi^S3 1 
tCJ;oT¥aiKlCJgfig$ns. X, 3t^?» 1 2 a cofiiJgC 
»SVt?K2 8»c:»oT^J^L, ttffitt©^J^gB3 2*<Jg 
^^n-S, ^JgSes 2 tCj;oT5E«® 1 2 bCDH««« 

[0 111] SE-pT, Tffi^l-Jf ItSB 3 0 b0fl^¥g* 

S^1-SiBtgB3 0 b<»:«rBHc:}g(SSn-5B8ra*T^-5;^tt 

1 TS^1-)1»SP3 0 b©ffl*¥Sd^JtfeW;*:€ 
tifc*. ^-X*)>^3ti^i^^tS3l 2 a\zi^m^<M 

[0 112] C:<0SiJ^fC*3tiT«. 0 2 HZm 

\zm^titx^mmm^^<tj.i>fttt>, ^~7.^)>if3(o 

[0 113] z.<r>m^\t.. ttT (-f ) ~ (A) roiHra* 
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[0 114] (D) rm^mm^3 0bt^-:x.u> 
h o?±# ^£ 0ii-r j: t -5 . 

[0 115] (A) ^JggfS 2 lCj;oT5tfflB 1 2 b 

h i7 # < T n - R O-r 0 ^ ^ L ?i 

[0 116] X, ^^SScojgSiOXT^-^^KTcOJ;^ 
tC^^-r-SdifeT^-S. IP-^, 02 2 fr^-TA^tC. 
^ttM-1 2®5t«gBl 2 a&i'7>^'«tC7'l^XJ!raHC 
J;0»fflJgf«-r^. -^^0, »tt>tl 2cr)5feSSgCl 2 a 
lS5i±*JOgC3 St. K3i±*^0gP3 5©5fe«*^e.^1-fiiJ 
{C3§ffi$nfcggHige3 6i*^e«fi£$^TVi-5, 
T. ?§HigB3 6{c«n-^R*tSM-r^Sflig|5<J:LT<D 

±*iOg5 3 5CC»KTtcE(t-r-5. 
[0117] $^tc, 023 JC^-fi: ■S fC. 4 0 

a, 3 0 bWft*iHg$-T'€^-5fctt/h$<Jnif-5o 
X, ±^^4 0&t;T#^4 lcDj[igjEtCctoT«/i4M3 
9S:¥fitttjDX-r-5. ^CD^, 0 2 4 (CfiJi^lCT^-T 

msstammt^mm^mmt^. Tsra»gS3 0b 

ife^ai 2 a*:fM/TD-^^R»c3a^J;<g^-r-5C:i 

[0 118] cw^fiKicintf. mm^sQomnmf 

J:0. ^atCD-^'Rt^^ffiS 9 t«S«4g*PSPT 

[0 1 19] 5 oiiiigcDjgii] ^(c, *^?q©eT& 

l&t-^'(^7.7— ^'ro^5COSIJSWJgfigS:0 2 5~02 

[0 12 0] 02 5~S2 7IC^-rj;'5fC, Jgf!)«2« 
mi yWXffl^S««A«P]}g*eiC 
JgfK$tlfct)CDT»S. liil!l«2CD^Jilttt7'UXinX 
XttW— tf-JnHCJ;0«)^#g54 5*t|ggrjg^$nT 
ti«>. -^-LT, ^^€gB4 5 W»Sglc«*^ffi4 5 ad^ 
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S2 0^t^C«?§aigBi:LT©?iaiM-4 6AtttScJg^$ 

[0 12 1] s^aiM-4 e^T'i^xinxtioSfiiiSPtL 

-5. crot^, ^i»:^SB4 5<7)S«gS4 5 a*<±:3??&rp] 
i,jTn-^Rt^*r6Jt-^J;3tc??taM-4 6*i^ftjgfife$ 

T. 5fe^ffi4 6 aiP-:S'Rt*tffi^M-r-5J;-9lc^j:o 
10 Tl/i^. X, »fttJBfiK$tlfe5§mM-4 6 0rt<SlI(C*3tt>5 

[0 12 2] -^-UT, 55ai>t4 6i:S?L4 8 tWfCtSlt 
^«ftS2«S®{c«)EE||*^5*tjt«5p#ttJcd: 0 
i*-&$tlTli-5. tat2Sfi?L4 8«, JEm^^5CDF^^ 

mj- 5 (D—^iji^mh- 4 6C05fe^S4 6 a©T:3^fi:grc 

[0 12 3] 'A\Z. :$i^m<Dmm<07sV^-if KDf^miZ 

^^WSrRJ^Icyi^XfrSi^tnXbfcfccOfC. T'UXIT 
•Sft^ln]XX«U-lf-J!lDXfCck0^^f?gC4 5*iJgJ5K 
7'l'XfitfSnX{Cj;0?5tt5M-4 6;^»t^0fttfJ^^ 
$n-5. fiEoT. 1sar.TMlSi.xSM-iJ^mcr)miz\z-Dfsiifi 

^mmK)isan:ikxsmnmj:f}^^m\zfi^. 

[0 12 4] BEm*^ 5fC«£E*iBlftI^ns<t, g?L4 

u—if R\t.z.n(i><Dm.wi\z^-DX%^\^rzmn^<r)mn 

[0 12 5] X. ^^#gE4 5CD»^gffl4 5 aifia—$f 
R<h3W.fS]-r^<i:'5lC?§WM-4 6S:^ftJ^figbTl^-5. 
^T. «i()«2 0±ffllC§^tiiit4 6*iJ^^$nfc<Dt|^ 
£E«^^5(0#«|3l»tJ:-51g»*t§gui 

>t4 6(C^^J:<e^$n^. 
[0 12 6] MtC, Sl!lffi2fCS:MJ^fie^nfcfi?L4 8 

\z^r). &ii4BiiK>^^mm<Dmmw.2\zwim^titz 
mm<DiimwL2(n^.b-m^<D^mf)^nm^n^o mz. 
§ft?L4 8«, Bin,*^b(Dnmm\zm^}^-t^^m.^ 

[0 12 7]X. JE«*?5tlgi!i«2i;0i5 5#ltJC 

T^^^nsfcse). s»«2*tisa;'3iK»isnT=b, ihi 

[0 12 8] (-f) f\^7.m^m^SL^^nm\z^v7s 
fTfe#inxLfct)<Dic, ::/^xff-^tt#Jjnxx«U'— tf 
-ln]XicT^^^gP4 5<£?^(SL, yp-xffltfjnxfcJ: 
50 D55taM-4 esflfOfltfjgfiKbfccDT, a^osnxxtt 
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6S±LTftStt^S:l6l±-r2. ;i t*i-C^5. 
[01291 (a) IEE«^^ 5 ibmn^mm^ 2 COTffi 

(A) mX^m4 5<D&^m4 5 af}^a--^RtM\^ 

[0 13 0] (n) lgl!j«2lC*jiJ^^lxfcft7L4 8 
lgSiotSI(i«2'f'6SK'^oe«*««i«S*i-&fei«e)> 

[0 13 1] X. **Jfe<D^^ffi©7.-r-i5'Sr£;Tro.fc5 

c^^-r-sctfcTS-s. 02 stc^-r.t'Stc, MSis 
Ii<}^f£-r5, coitraita, ^ll)S2cD:;^i/XfTft#* 

[0 13 2] c:©mi'J;ntf, sn.4 8 j:d tn^fflj 

[0 13 3] **JgC0Jgffi<^7.T— ^SrtAT® 

C43liT«, mm*^5$5IL4 8 JcOfe^l-^t^c-SM 30 
i&te2cD«ffi(c^lt;fc. cn*. 02 9IC*-rJ:'5»C. 
S?tliM'4 6 <t 0 fcl^ffl!Uc*5lt5Si!l« 2 ©±SDlcm^5S 

^sS'^tt-SiitfeTfrs. X. 03 o»c^-rj;'5ic, 

BE«^^ 5 4ftlL4 8 <Z)#1-S<t;^-5till)«2 0±TP5® 
JC ^ It 5 i 5 SIfiK-r S :i 1 1) pJffiT * S , 
[0 13 4] Ht. ^ 5 «O^JS»jeiiTtt. Ji»jS2IC 

<04''L^{B'Jlce»b;&t»J;5(cUfc, rtiS, 0 3 ucs^ 

«)$!lGnSP5 0 4Jg»)«2©±TffirSfri8ttTfc<fcVi. :i 40 
®»jS2(D±T^®t^l-te>nfcffil©llH§P5 0 

icioTS»ffi2ic»^co»v>^aigS5 liiizmmm^ 

i©^^gB5 1 ^cJ:^T^ii!)^!)<«»«2tD4''C,^el5 

»gC5 l(ilgftS2{ci®filfJ!^±*n«J:Vi. X, g?L 

[0 13 5] X, *^5 0|IJS®J^S8('*5l,iT«, 
€354 5<DS«ffi4 5 aSrn-^'Ri:5c*l6]f ^..t'^tC^ 
a>t4 eSrJfftJ^fiKbfc. Cicoffilc, 0 3 2 lC*-r«fc 
IC, S«®4 5 a*iD-5'RC?^UT^J6(CWlS]-r-5J; 50 
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5t35ai)t4 5 ?Sr»r&}^«£-rsc:i:'foT€«>. X, S 3 
StZ^-r^oiZ. «^B4 5 a35<D-^RlC^LTil[3? 

•r-&i'5ic5imM-4 5 s»rffl?^^Lfco-r-5;iife-T?# 

^izffo^tifi-V^^, 

[0 13 6] *si*g»jes8*£;T (-r) . 

(D) Wi^tc^^f^ClifeT-^^. 

(-r ) mm^ 2 (^T®n)^»8c sob co&m^m^m 
2<Dmm(Dmmizxmmi^rz±^m2 grz^t^mz 7 

tZ^-oXX"S^rz»'b^<-r^^v\ZLXh^^K ZL(D 
ffim3S?5Sg?ffi)t4 6©^S®®4 6 acDT^S 

mw]^^^myx4Q\z^mi^<BM-t^^ti)^x^^, 

[0 13 7] (□) ?|ffl)t4 6©5t^ffi4 6 aSr^2 

-5, ^LT, mmf^4 6(D9c^i^mtzmm^3 2^m^ 

bT5t^Sffl4 6 a®®aS:;^€r< LTfcJ;Vi, ClO^fiK 
C.i:n«, D-^Rt5feSffi4 6 ai:«S^ttffi8l*^;*c^ 
<7S-&OT'> D — :S'ROh;U;^#tt*r6]±;^-a--5Cl 

[0 13 8] *^B^«±fe^^jig<;)^fiiicRg^$;n 

(1) ^mmof^mxit. i£mm^5 tvxmwzm 
fig^nfcfeo^fflvifc^t, 03 4 (c^-rcfc-5tc, 1/2 

iRSX« 1 / 4 JSfiro;^^ ^ lc5J-«iJ$ nfcJims!!^ 5 

a, 5 blCT«JE£-r^J:'5tc-r-5Ci:fcT€-5. 

^, 5<Dg*i;«C^<;^cSi:J^fi£*5ffi^»r;S:t)* 

mi)^^<f3.^*^^ m0SLAm^f3:i/2^mxiitiy4i^ 

:6<D:>c€^St;5^»J^nfc«&C0ffiS*^5 a, SbtCT 
:^fi£-r -5 d t J; D -r S C t Tj^r € ^ . 

[0 13 9] (2) 03 5fc^-rj;^tc, njg^^wig 
i(jS2eDn^ic:i^(««t©;^u h 1 o^^^m^Lxm 

SC(0#ttM- 1 2 SrJ^fiKb. &#ttM- 1 2 0$t«g5 12a 
«r-?-C05fe^ffil 2 c*iJSf!i«2 04'<C^tcrSj< J;'5l;:*rO 

1 2*t«-tfST0$nT. mmi)^\i'fmmzfs.^j:.o\zm 

OtttfJnx-r-s. c:««^, &#ttM- 1 2 w$fe«ggB 1 2 
a(D±ffil 2 d«a-^Rt^tt-r-5ffi-C*l9, W»L 

[0 14 0] X, c:(7)<Ji€, §#ttM-i 2ro5fe^gCi 2 
aWTffil 2 e/ii'^-XU>^3 t^^Ufc^ttM-l 2 
<^±til 2 f icSS-r^Jc'JIcSfOfttfSDXb. 5tfflgP 
12a (OT® 1 2 e t^ttft 1 2 <D±m 1 2 f tWWt 

mmi 2 e^imfSi-^nfs.\'^^^izm0Sivxhi:\'\ 

{r, $fe«gg5 12a (D5fe«® 12c SSPttM" 1 2 ®±S 1 

2 f tc;55#WtCj;t)«^b. TBI 2 e t±® 1 2 f 

[0 14 1] (3) aiga58*S?rag|5 2 SlCj^fiEUfc 
aiegS8®(^^(|iJffi«ro;^*»rtSB2 3 tUTfeJ: 
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[0 14 2] (4) m^i^mi^m^ mx) r^^m 
[0 14 3) (5) EEmmi-s^x.Tfi^iy^mmis^ 
[0 14 4] (6) &m.m^5iz6^mmmist.zfi^mn 

(7) :^^mM<omm\zidVf^':fU:^m^mWi^i:V 

x\t. ^mxmm. mmmmm. HimB^m^^ o^w 

■5. 

[0 14 5] Htifa&*)!iSo^^ii*^e>ffiiiT^sw*Jiu; 20 

(1) W*]lllC|2«©®«j^^-:S'®X5"-iS'lC*5 
l»T. EEm^g^ 5$: l/2g^SX«l/4jSS<D;^^^ 

[0 14 6] 

[0 14 7] mim2\zum0^m\z^n\f.. mimi 
\z^m<r>%m<r>%W:\zmxx. m^mzv^^^nit.im. 
mnnmK\z^K>. ^mmzmis.-^nrz^'&.m.m<D-^n 

[0 14 8] i!l*^3{cta*6<^^^l::J:tl«. W*«2 
[0 14 9] W*^4tClB«W^igiCin«. W*«l 

[0 15 0] mims\z'^w.(r>%mz^n\t. mim\ 
\zw.m.<r>%m<r>^mzmxx. xu-^ hx«w^^S5<^ so 
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w>^mmzih^<-r^z,ti)^x^^rzib. u-^iic^m 

5'tcDg^®ffi©W«JjnX*<5gE(C?i2>. ^<J>^3k. P — 

[0 15 1] mimGmw.(D?^m\zi:n\i. w*«5»c 

c j^jK ^ nfc «ib«JSiIg6 J; o TESig^ J; ^ Hid 

■tfi^w^m\z^WL-^n^^\ ^n^fk. mm^^mm^ 
ithxu-^\z^m^<B.mr^^iii)^x^i>, 
[0 15 2] m^mi vim<D%m\z^n\t. »*«5tc: 

1^. m.m\mm.u^'ft\.xa—^\z%^ii<BMr^z. 

[0 15 3] «*«8l3«ro«?giCj;ntf. 1 tC 

[0 15 4] !f*^9(Cie«©^?gfCj;n«, W*JS8 

[0 15 5] W*JS1 0Jc|B«cD^?qiC<i:n«, 
8lc|3«(7?^B^©^miCjlD;^T. ^-XU>i^t^14it 

[0 15 6] tt*«i ifBe©^?gc<i;n«, iS*J5i 
\zum.<r>%m<r)%W>zm^x. ?^tHM-«5feSgM«T:frtc 

[0 15 7] mim. \ 2fCfB«cO^?BlrJ;tl«. 

1 \ \zim.<r>^^<DM\zm9.x. ISKiStc^LTS^Ui 

<D#ffiM»ifc<fc ^ii»j*5Si$ <fc < ?5tilM-Jce^-r 

•5. 

[0 15 8] i**«l 3tCtB«OfgWICitltf, 
1 1X«IS*«1 2 <Dmn*M::tB«0^?^W^S«tCftI;%. 

#ite3if!l J: -5 «I6 Sr JiSiS CO 'i' '^gPffiiKeii U JS: ^» J; 
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[0 15 9] mmmi 4 \zmm<r>^m\zj:n\^. 

Co 1 6 0] it^JBi 5icfa«o^?gfcj:n«. tt^s 

WiiW^t^-X\i^tiih-f)^iE>9c^m^ift-VXa~^\z^m 

CO 1 6 1] 6tC|2«®S!?g(C<J;n«, 
8 7JMtt*«l 5©fEiitl*^(CtS«(D5gHJOg!)|^»Ci)n;^ 

^^<tii^<Dx\ mnm=to-^\z^m^<&mr^z. 

C01] mKDmmomWiOx^-i^o^mmtvrcm 
mm. 
[m2] 

CS3] 
C04] 

m5] 
me] 
m?] 

[08] 
C09] 
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[03 5] 
[03 6] 

\"7.=r—9. 2-Wl%Wl. 3— ^-X'J>^, 5 -JE 
7-3^^gp, 8-iS)^gB, 8 a -«l(;«I$iJgp,J: 
bT©Ma?L, 10-XU>;/h, 12-5^ 

aigPi bT©»tt>t, 1 2 b -SMgBi: bf 
1 3-gMSBi:bTCDSMH. 1 4 -lgi((«I$iJgCt LT 

(oiHjgc, ie-m^w>. ii-mkn>. 21-mmuti 
bTo*¥Ss, 2 2-i^i;<^*?gR, 2 3-m.wmun> 

tbT®»^gl5, 2 4-|^U;<^rt7K¥g5> 25-1^1; 
<»W^ttgB, Z^-m&m. 4 5-^^#SB, 45a 
•••»S8M, 4 6-S^fcBgCi:UTC?§gai>t, 4 6a-g» 
gBibT05fe^ffi, 4 8-iii!i«I^gB<i:bTOfi?L, 5 
0-liifi«l$«gptL.TO«l$!lIHlg|5, 6p-^e^*^, R- 
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